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ABSTRACT 24 Plants and microbes have coexisted for millions of years and some have evolved mechanisms to 25 achieve symbiosis driving positive selection. The bartering of chemicals produced by soil 26 microbes and plants favour enrichment of certain types of bacteria near the roots that offers 27 selective advantage to the plant under a given environment. Grain amaranths display certain 28 important agronomic characteristics like C4 dicot, high protein and high lysine grains, resistance 29 to biotic and abiotic stress, which can be translated to other crops. Considering an unusual 30 collection of desirable traits shown by grain amaranths, it is worth pondering if symbiosis with 31 bacteria has played any role in these traits. The objective of this study is to identify bacterial 32 root microflora unique to grain amaranths. Here, by comparing rhizospheric and endophytic 33 composition of 16S rRNA from various sections of roots from selected species under major 34 plant orders including the three varieties of grain amaranths, we report that Cyanobacteria are 35 uniquely enriched by grain amaranths. The diversity in OTUs among the Cyanobacteria also 36 significantly increased among samples from amaranth species compared to negative control. 37 This finding is also validated using root transcriptome of Amaranthus hypochondriacus, where 38 we observe relative increase in Cyanobacterial population between day 15 to day 30 compared 39 to other abundant phylum during this period.
INTRODUCTION

42
Plants have evolved to survive in diverse ecological niches with help of specific adaptations, 43 some involving symbiotic associations with a few of the myriad microorganisms present in soil. 3 44 The nature and composition of soil [1] , the microbes residing in it [2] and the genotype of the 45 host plant [3, 4] contribute to the selection of helpful microbes seen in such interactions which 46 are required for successful adaptation by plants in environments like hypersalinic conditions 47 [5] . A closer look at the rhizospheric and endophytic microbes associated with the plant roots 48 can reveal interesting facets about plant-microbial interactions, which play critical roles in the 49 survival and desirable traits of plants. One 
RESULTS
85
For this study, metagenomic DNA was isolated from three types of samples i.e., root (R), 86 rhizospheric soil (RS) and surrounding outer rhizospheric soil (S) for three varieties of grain 5 87 amaranths (A. hypochondriacus, A. cruentus and A. caudatus) , and three species under other 88 major plant orders viz., Beta vulgaris (Caryphyllales), Cicer arietinum (Rosid) and Solanum 89 lycopersicum (Asterid). Bulk soil was collected as soil sample (SOIL) for control from the same 90 plot. Only two fractions (R and S) were taken for wild amaranth plants used in the study. 91 Metagenomic DNA was isolated for these samples were also isolated as well. In all, this 92 amounts to the 21 samples sequenced in the study. 93 Isolated DNA was subjected to 16S rRNA amplicon sequencing of the V3 region using Illumina 94 MiSeq platform for profiling the bacterial microbiota. Each species was sequenced to a depth of 95 0.5 million paired-end reads per sample and a read length of 150 bases. The data was filtered 96 and analyzed using QIIME pipeline as described in the method section. 97 98 Sequencing Analysis: 99 One hundred and fifty million bases per sample of 16S rRNA V3 amplicon sequencing was done 100 using Illumina MiSeq platform for the 21 samples. Overall 13,275,951 raw reads were 101 generated of which more than 85% were with a Phred quality score above Q30. The raw reads 102 were filtered using FastQC [43] and trimmed before assembling reads into full-length amplicons 103 using PANDAseq [44] . We got a total of 11,207,468 amplicons with an average depth of 533,689 104 reads per sample and mean length of 148.69 +/-11.61 bases. A summary of the reads for 105 samples is given S1 There are 3301 OTUs assigned to Cyanobacteria based on the criteria described in methods. 187 The chart in Fig 4A shows followed by Actinobacteria. But still it showed a pattern wherein the number of Cyanobacterial 217 hits seen in the 30-day plant stage (AH12) were significantly higher than in 15-day plant stage 218 (AH3) when compared to bacterial hits from other phyla (as seen in Fig 5) . profile and fitness of plants [49, 50, 51, 52, 53, 54] . 271 Considering that grain species under Amaranthaceae skipped the genome duplication event 272 during the Oligocene period common to plant families under other orders perhaps as a survival 273 mechanism [42] and considering that it has amassed unusually high numbers of desirable traits, 274 it is tempting to hypothesize that species under the family Amarathaceae may have used 275 alternate mechanism to escape the stress during the Oligocene period, which may include 
